(19) 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 1 048 270 A1 

EUROPEAN PATENT APPLICATION 



(43) Dale of publication: 

02.11^000 Bulletin 2000/44 

(21) Application number 00108054.8 

(22) Date of filing: 20.04.2000 



(51) inLCi7: A61B 17/34. A61N 1/05, 
A61M 25/06 



(84) 


Designated Contracting States: 


(72) 


Inventors: 




AT BE CH CY DE DK ES R FR GB GR IE IT LI LU 




Redko, Vladimir 




MCNLPTSE 




Houston, Texas 77005 (US) 




Designated Extension States: 


• 


Alo, Kenneth M. 




AL LT LV MK RO SI 




Texas 77401 (US) 


(30) 


Priority: 30.04.1999 US 302694 


(74) 


Representative: 


(71) 






Hughes, Andrea Michelle et al 


Applicant MEDTRONIC, INC. 




Frank B. Dehn & Co., 




Minneapolis, Minnesota 55432-3576 (US) 




European Patent Attorneys, 








179 Queen Victoria Street 








London EC4V 4EL (GB) 



(54) Apparatus for percutaneous implant of a paddle style lead 

(57) A needle for introduction of a paddle style lead 
55 near a spinal column or other nervous system struc- 
tures, central or peripheral, of a patient includes a body 
having a proximal end and a distal end, and a lumen 25 
with a continuous oblong cross section. The distal end 
of the body has an introducer portion 35 where the top 
side of the introducer has an orifice to allow for protru- 
sion of the paddle style lead from the lumen into the spi- 
nal column area or into or near other nervous system 
structures. The needle has a hub 40 affixed to the prox- 
imal end of the body which is adapted to receive a stylet 
45. The needle may also have a stylet that is inserted 
within the lumen. The introducer of the needle has a 
curvature extending from the bottom side toward the top 
side at the distal end and guides the introduction of the 
paddle style lead near the spinal column or other nerv- 
ous system structures. 
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Description 



[00011 This invention relates generally to an appa- 

'sjierlctures. central or peripheral, through a nee- 

ro0021 spinal cord stiTTiulation is used to treat a mul- 
Ze of disorders Including multiple sclerose sp.nal 
Sniu-V. cerebral palsy, amyotrophic la eral scleras j 
dJ2on a torticoins and other neurological disorders. 
Sa S>rstimulation also useful .or treatng pa.n 
Slg intractable malignant and nonmal.gnant pa n^ 
l^uSu'atton electrodes and leads implanted n a 
pS nThe epidural space of the spinal canal or o*er 
nfrii svstern structures, central or penpheral. sUmu- 
rSlrcations of the spina, canal or other ne-v- 
ous sySem structures .or treatment of pain and vanous 

ZT"" surgically implantable paddle style leads or 
STeads and percutaneous insertable wire lea^ for 
hi Sni canal have been in use for some trme. "niese 
!?Xlle or flat leads, and wire leads are used for 
'efe^cSmulalion o. neurons in the sp-a. can^^T^^^ 
^2 of leads are general^ used for sp.nal cord stlmu 

rererad£r:;et,rae until the «p of the needle 
^n?^^ are advanced Into the epidural space of the 

: nal^Jnrarea. The stylet « w"^'--" - ^ofTe 
fead inserted through the open area or '""nen <>f tl^e 
needle and into the epidural space to a selerted loca 
tion atfiacent to the spinal cord. Some needle and s^let 
rs^^LrLveacu'rved^staltiptofa^^^ 
tion of the lead at an angle to the axis of he lumen por 
Z of the needle. The needle typically has a^^ J^ 
openS^g or orffice at its cf.stal end for '"ser^^on of the 
? !4 v,t thf> .^elected location of the spinal canal. In 
tt'tss": stylet may .1 the en«. lum^ 

Srn't^fnTedlThe^^^^^^^^ 

alleofarularcrosssec^ioninordertobeplaced 
ThSthelumen portion Of the needlei^^^^^^^^ 
space. Needles used for insertion o. the wire e^ds W 
SS^have a circular cross section between 14 and 18 

?0M61 The paddle style or flat leads are generally 
Sgular shaped flat paddles that must be sur^cally 
STanted. To inUoduce a paddle style lead into the ep. 



comprising: 

a body having a proximal end and a rfistal end and 
a SirSen having a'continuous oblong cross secuon. 



rooosi Accord-ingly. an object of the present inven- 

ly. a laminectomy or similar surg^lpn^e^^^^^^^^^^ 
oi i passed through the obiong cross secUon of *e 

^,,1 The Ml rang. o. *)«s. a*«nl.9=s. and 
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features of the invention are only appreciated by a full 
reading of this specification and a full understanding of 
the invention. Therefore, to complete this specification, 
a detailed description of the invention and the preferred 
embodiments follow(given by way of example only), 
after a brief description of the drawings wherein addi- 
tional objects, advantages and features of the invention 
are disclosed. 

[0012] A preferred embodiment of the invention is 
illustrated in the drawings, wherein like reference 
numerals refer to like elements in the various views, and 
wherein; 

Figure 1 is a perspective representation in partial 
cross section of the human body nervous system. 
Figure 2 is a perspective representation in partial 
cross section of the introduction of the assembled 
needle within the spinal area 
Rgure 3 is a perspective view of the preferred nee- 
dle of the present invention. 
Figure 4 Is a perspective view of the prefen'ed 
curved tip of the introducer portion of the needle of 
the present invention. 

Rgure 5 is a perspective view of the preferred hub 

of the needle of the present invention. 

Figure 6 is a perspective view of the preferred stylet 

of the present invention. 

Figure 7 is a top view of a paddle style lead. 

Rgure 8 Is a partial cross section perspective view 

of a Luer lock. 

Rgure 9 is a perspective view of an alternative Luer 
lock. 

[0013] In the drawings, FIGS. 3-6 illustrate a pre- 
fen-ed embodiment of a needle 15 and stylet 45 for use 
in the procedure for Introducing a paddle style lead 55 
within the spinal column area 1 3 as depicted in FIG. 2. 
The partial cross section of the outline of a human body 
1 0 showing the nervous system including the spinal col- 
umn 12 is depicted in FIG. 1. The apparatus of this 
invention can be used for the introduction of a paddle 
style lead 55 into the spinal column area 13 of the nerv- 
ous system or into or near other nervous system struc- 
tures, central or peripheral, such as Intracranial nervous 
system structures or peripheral nerves. 
[0014] Refen-ing to Rgure 2, the assembled needle 
and stylet 1 4 are further depicted in relation to the spinal 
area 13. Needle assembly 14 is inserted into the spinal 
column area 13 in a fashion generally known in the art. 
In accordance with the novel improvement of the 
present invention, lumen 25 of the needle 1 5 has an 
oblong cross section sized to insert a paddle style lead 
and preferably has a curve at the distal end 35 of the 
needle 15. 

[0015] Turning now to FIG. 3, a preferred embodi- 
ment of the needle 15 for percutaneous implant of a 
paddle style lead is depicted In perspective view. The 
needle 15 comprises a body 30 having a proximal end 



40 and a distal end 35 and an inside lumen 25, The 
lumen 25 has an oblong cross section. The oblong 
cross section of the lumen 25 is adapted to receive a 
stylet 45 and a paddle style lead 55. The cross section 

5 of the lumen 25 is such that the width is greater than the 
height. A typical width for the lumen 25 cavity to receive 
a paddle style lead 55 is 2.5 mm to 12 mm (0.1 ' to 0.5") 
with a height of 1.4 mm to 2.0 mm (0.055' to 0.079'). 
The needle 15 is preferably made of stainless steel or 

70 other suitable. materials. The needle 15 may also be 
adapted to insert multiple wire leads. Advantageously, 
the present invention allows a paddle lead to be 
inserted percutaneously without requiring the lead to be 
rolled/contorted to fit the geometry of the needle lumen. 

15 [001 6J The needle 15 is further defined by an intro- 
ducer portion 35 at the body 30 distal end. Referring to 
FIG. 4. the introducer portion 35 having a top side and a 
bottom side is shaped to allow for penetration of a 
patlenfs skin and other tissue. Typically, an epidural, 

20 Tuohy or modified Tuohy needle may be used. The top 
side of the introducer portion 35 has an orifice 37 to 
allow the paddle style lead 55 to exit the lumen 25 of the 
needle 15 within the spinal column area 13 after Inser- 
tion of the needle 1 5. Those in the art will also know that 

25 the introducer portion 35 may have the orifice at the dis- 
tal end perpendicular to the lumen 25. The preferred 
embodiment of the needle 15 has an introducer 35 with 
a curvature. The curvature extends from the bottom 
side of the Introducer 35 to the top side of the Introducer 

30 35 to facilitate and guide the paddle style lead 55 during 
insertion. As prefen-ed, the radius of curvature for the 
introducer 35 is approximately 22.5 mm (0.9"). Those 
skilled in the art will appreciate that any other curvature 
may be used and still be considered within the scope of 

35 the present invention. 

[0017] Referring to FIG. 5, the body 30 proximal 
end is comprised of a hub 40. The hub 40 is affixed to 
the proximal end of the body 30 and allows the needle 
15 to be grasped. Additionally, the hub 40 provides an 

40 interface between the needle 1 5 and the stylet 45 during 
insertion. Referring to FIG. 8, an alternative embodi- 
ment of the hub 40 comprises a Luer lock 105 to allow 
for extracting or inserting fluids or for allowing the physi- 
cian to use the loss of resistance method for Identifying 

45 the epidural space. Refen-ing to FIG. 9, an alternative 
embodiment of the Luer lock 106 is depicted. 
[0018] Turning to now to FIG. 6, it illustrates a per- 
spective view of the stylet 45 having a proximal end that 
is adapted to mate with the needle hub 40. The stylet 45 

50 may be constructed of stainless steel having a length 
nearly equivalent to the length of the body 30 of the nee- 
dle 15. The stylet 45 has a distal tip 47 shaped for 
matching with the orifice 37 of the introducer 35 of the 
needle 15. A handle end 48 is affixed to a proximal end 

55 of the stylet 45. In the preferred embodiment, the stylet 
45 fills the entire orifice 37 of the Introducer 35 to pre- 
vent any skin or other tissue from entering the lumen 25 
during insertion within the patient 
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[001 9] FIG. 7 Illustrates a top view of a paddle style 
lead 55 for electrical stimulation. The paddle style lead 
65 is sized such that the width of the paddle style lead 
55 is less than the width of the lumen 25 and such that 
the height of the paddle style lead 55 is less than the 
height of the lumen 25. The paddle style lead 55 has a 
lead body 60 and transition area 65. Once inserted in 
the spinal column area 13, the paddle style lead 55 
remains in position and wire leads extend out of the spi- 
nal canal typically to a signal generator. The described 
sizing allows the paddle style lead 55 to be inserted 
through the lumen 25 into the spinal column area 13 
after the needle 15 is inserted in a predetemiined posi- 
tion. 

Claims 

1. A needle (15) for introduction of a paddle style lead 
(55) near a spinal column or into or near nervous 
system structures of a patient, comprising: 20 

a body (30) having a proximal end (40) and a 
distal end (35), and a lumen (25) having a con- 
tinuous oblong cross section. 

25 

2. The needle of claim 1 , wherein the distal end is fur- 
ther defined by an introducer portion (35) having a 
top side and a bottom side, the top side of the intro- 
ducer portion having an orifice (37) to allow for pro- 
trusion of the paddle style lead (55) from the lumen 
(25). 

3. The needle of claim 2, wherein the introducer por- 
tion (37) has a curvature extending from the bottom 
side toward the top side at the distal end to provide 
a guide for introduction of the paddle style lead (55) 
near the spinal column or into or near nervous sys- 
tem structures. 

4 The needle of any preceding claim, further compris- 
ing a stylet (45) having a handle end (48) at a prox- 
imal end and adapted to be insertable within the 
lumen. 

5. The needle of claim 4. wherein the stylet (45) fills in 
the top side of the introducer portion (37) prevent- 
ing tissue from entering the lumen (25) during 
insertion. 

6 The needle of any preceding claim, wherein the 50 
lead body is further defined by a hub (40) affixed to 
the proximal end of the body adapted to receive a 
stylet. 

7. The needle of claim 6, wherein the hub is a Luer 55 
locl<(105). 

8. The needle of any preceeding claim, further com- 



prising a paddle style lead (55) having a lead body 
and wires connected at a transition area adapted to 
be inserted through the oblong cross section of the 
lumen (25). 
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